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(57) imm 

mm^m-t^^-mmf'mifmx'b'yx, 
tsaa 1 2 , won* jaw* 3 c t TfflHaw>*v > 



( 2 ) ttHW 11-16 9 17 2 



i imm i ] d n Asssssir- 9±x -9 ywm 

*ffi(C 45 v vc . 4 T frzf 'J XK v ^fca»<0 3 - 

- FSUSS-f-Iff 4 1 i Sr»«fc t4 D N AtgSiMi 

1 1 m jh 2 ] m#i i tcie«^ d n a sals? ii_t<o ? 

mmt^mth z. t zmmttz d n At&m.n±<7) 
[ if^js 3 ] ii$jb i (den*) dna i§sitfij±?) * 
t'iia>#T-aL*:Mi*ot^T ?:t z^mmz 3- 

KfH* t ^ «t 4 C i: HISS fc 1 4 D N A**E*U:tf> 
*wc?K3-F«K*a#£. 

[ii*«4 ] m$ig i cie«*>d n At&mmn±<?>9 

a^Ktttel«a*oJtT*$*; tu *3r4W«** 
fto^aarS^s-FfWflfcTOU:*^ *<nmn 

ftjgfcoivcii. ft^ffiOKvvfa#i£*>TOfc:J:4 
LT 3 - F«*i: ^ lit 4 C £ Stilts 
D n A«£IS!Lt<o* wff 3- FStffitfrffi. 

[ nt&a 5 ] nr#g i 4 <r>\ vfKt*z%m.<r> d n 

T, frs-FiWimi^^s-FIWSiTOUrilW 
fc4*<->*ifc.*3T«\ ftfc*»tW£ftfcWB*:J:oT 

*fltW*£3-F««fc : ?at4£J:fc1*afct4DN 

c mem 6 ] ai&g i tienw dna js^is?^ * 

^^«3-HH«m)5rffifctsv^. «>U S3: 4* 
*£«R«>^^#3-F«WfcTOLfc*a. 
*l^*ffifco^T«*3- FffltfTORfffi*^- F« 

fcSMU W*^VYFa#S*>?aicJ:4***SUB 
LT 3- Fffittfc "fWth Z t tft®k t4 D N Aig2 

[ ll$f 7 ] If $1H 6 f £»<9 DNA JgaiE?'J±tf> ? 
W?^«3-H**fatt16tc*i^T. *<oailRLfc3 

- KWtff 6*»fc*«e*>fclB« J: 0 i> 

**^B^*«««fc3-Fawfc i Fat4£i:*i*« 
fct* dn A^aiE5i]±^)^ y^ws-Fswmw 
a. 

[ 8 ] 6 Xii 7 C£«0) D N AiggK?i| 

J:<0*w*7K3-Fffl«*a*Sfcfci»vc. *3-F 



TfcflHsicS&ttSra***. 3-Hffl*p«*«t. * 

*. 4 * 3 r t . r-ai L feffl«o5 ' 0W3 ' ffll 

^*OMH0>R»?* 6it*«fSfct6DN ASS 

[If£l|9] W*a5. 7^.{i8lCiet20DNAtg» 

StfrffiOIMW^^tt 5: *<0«B*)*ft* 3 7 1 1 4 i 
<0Tft->r, 3-H»«fc^5^8IJ:HHt. ^3-H« 
«i:V^^^!ilSr^tti:L■C» TP fcJMH&Otttft. T 

KttcOtlSgt, PP£l^ttcOS«gt. PN^^ttcOJaS 
St. AP*3-H1i«±«EOa«a, ANfc#3-FfB 
l^*cOSSI?Ci:LT. (TP)(TN)-(FP)(FN) 
* (PP)(PN)(AP)(AN) OT*«T«ofettf5i: 

■fhZ t ZftWtk. t* D N AJgSitflLbO? VA-^M3 
{If ^JS 1 0 ] M$lft 5 . 7 X(i8 (CieS^D N Atg 

mm±.<?>9 ^vjta- F^wj^racfc^-c . # 

: fffl2fffi^B*<W&tt**^*ra»**3ri: L 
"C. FP^mHttWlISSt. FN»«UM£«)iESft. A 
P&3-KiW)S3ffl[. AN«r*3-Fa«tfWa»R 

ttSt§. E= ( F N/AP+ F P/AN ) /2C«k 

^K«ffifc:*4J:^«rWl*t3»t, ««W)«»^37 
rtMW&k 3 - f ftUA t ^ at 6 ; 1 5r 1$» b t 
4 d n A«SiE?iJ±<o^ Fliwmwsrffi. 

cif ^js 1 1 1 mm imiow wcaii 

*UfeD N A«3HE«±0^ F«*fa*ffi 

S3>'tjL-^{c|61 1 fS-*4fcft<orn^5AtiH»L 

^3 y t'a.-9m&WL o ^rtg^ie^M*. 

[000 1] 

«aa. »t=Kfl±o^w , «^«3-Fffl««:majt4 

[0002] 

[ffl»^tt«]«tt, yy^««flfiitc«toTDNAE 
W*«**t:ifc3e«nTv^4. ffOflUBtfrtoSft-CvvSr 
UDNASSE^r-^^L-C. -eo+t'^W^ 
K**3-FS<lTV^4««( 3-F«W SrT-at4C 
ktt. frL^iEf5^£^L, E^t. ISS^W^Sf^Srt 

J: Oae?«WSltST'**L«»*WC*rH«fi?FS 
*#5£t4.rfca ! -e§4. DNAB5fl+«>3-F{BW*» 
S.t4^i:L-C«i. BBJKOttKKflr-^^-^tit 
L-C^ieW^4*'t*?* 1 $'«5gt4^ft^354. m 



(3) 
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o T f^SsO D N Afifl i fi-O * S IfiWf- ? 
*tfclr^fctt£05«i*«rC$r^. ifi*. GRA 
I L (Proceedings. The Second International Confere 
nee on Intelligent Systems for Molecular Biology, 
page376-384, 1994, ISBN 0-929280-68-7) b^ot% 
&fc*cDJ: o fc. tttHf** 4> fc fc LT 3- FH 

[0003] :«GRA I LT«6b*lS 3-FiSHmi 

*>EH*)8ih 6 ffi£058l«yj( JUT. 6mer 

CPi=n fj* P(aa+i-a3i+sa3i+6)P(aa 



&66n>er ({RJi.t£, X^cgttc^f'-^-X^iE^l 

(X) fc#3-FW«fcaiT*fciMEFn(X) OitP 
(X) = Fc(X)/Fn(X) SrtoT, :LO6mer<0*3 7fc 

H*C*4*»if 3 *>«rl(MW-*<?)fc:«i, **)iR*fc*i 

fc6mer-f^TfcOVvC» ±E<7)6nter<7)*3 7 £ (jftl ) 
fc*4J:5fc*fC. £*Df8«*>.*37fc-f4. 

[0004] 

[ftl] 

«-2-a3i + 6a3i+7)P(a3i+3-a3i + 7a3i+8) 



-(&!) 



J3Ffc^<o*>$l»<9tggi£fr&U *fus>*7<f- 
F7*7— FStf)-.x-'7/M>-y F7-7fcA:frf 
fc fc J: 0 . WlWfc:*^^ 1 0 Ja± 1 JaT*>fWfc*4 
*. . -MmVlkX'htili 3- HfHWC* I. fc . 
[00 0 5] tttet. |BWfcDNABH0»&3--K«* 
^H-fS^fc LT, FEXH (Nucleic Acid Resea 
rch. vol. 22, Num. 24, page 5156-5163. 1994)^Gen 

Fr.00 



P(X> 



FcOO+FnQO 



ZZX\ Fc(X) (i, SmerXtf-f-^-X+^-F 
atfiKJtiTJtetaSE. Fn(X) «. SmerXtfr-?^- 

^+<oi^3-H««t:ait:*fc»8et k *6. fexhic 



CP 2 = 



2?:, 7 P(ai am)- 



N-7 

F E X HTttMl* 3- KUttTOttftfcfcfett* 3- F 

(tfflDcosa^aa* -i,-2,...fcft$u ^**»^-r 

O'IB(#ll)O«»0taitSr«fftattv^Jd*»6 1. 

2,...fc«s-r4. owtaaii^v^. arx-itmia. - 

4*> +3* X'<r>*&mm<r) 7 <!> * 4 ««tt (-4 , 3) 
fc *w . 3 - F BWfcHWCtt , 4) Oftgfc J: o 

nf-ykvgftn ray-ty-tzMtfh fcvO. 3-F 

H&3 Fvfc AlffiSEW' ATG'-C»4**\ »jt3 

vytmmmm'feb&ti\ t f * w>fc-r 4«« 

£ftj<?)i§-&{;i$fcfc. 3-K^W(i!lc7)^fc3 , il<7) 



e Parser (Journal of Molecular Biology, 248. page 
1-18, 1995)&fc' A** 4. FEXHTtfcWlin-Ffl 
J^a^a^T^a-yXAT'ti, GRA I L fcfiH&l) 

£fcfc3-F^®<0 

mwni/yi-ivtfiiitt&zm^x . fex h-ciisb 

er*)*37fc (82) C.ioTlfJICt*. 
[0006] 
[&23 



■(«2) 



[0007] 
[»3] 



■(»3) 



1MK F7— «M FfcWftS. .lOSMfcioT. 
3 y-t yfxPIAfi 3, (3fc:>L fc*^%& , 3 - F it® 

nmz&&-fh-fr&Rmtmmmmi. GT«o2ti 

Stiffed 0, &G<7)2WMX-mh&<F>X\ WfflGTtfSi 
lfrtH£T7±T?-V4 b^mmX-h*) . EWtAG 

*>, iwcii3-Hiw*>wtrtt*vvffiai*iiitww 

JWftfcPW:. 

[0 0 083 FEXHtfc^Ttt. 3-F^fiOx/T- 
/PSUttB-f SfcAC, laTCSaSil* r 3mer(0X3 

tj efflv^i. s-r. mm (l.r) tai-r*. l. 

R{±SiS<0^*OfflS-C*4. J>S3merY tl (k=l 6 

4) dHRIA ( L , R ) ftco&E. i tTT < 5SS$r . 99i 

cDmftnT-ftmxttmzttix-ztLZtiF^,*. f 

S.k fcfc#, r(iai-?:'C7)3merc7)X3rj $: (S4) 



(4 ) 
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[0009] 



[»4] 



P(D = 



f;. 



•(*4) 



p.k 



Zcr> (R4) Srffl« (L.R) ta^-CT^LfctO [0010] 
(»5) jWW*(L.R) (?) ^mr^XOTi Vt>h. [ft 5] 



P=— (E^PCi)) 

m 

ZZX\ mim® (L.R) COST'S) 6. $ "sC. 
(&5 ) St *S<ia=0.65$:^Tii 

3. P(i) tfaJcOi^S^PU) (?>mzt^t:t£<7> 

■C. FEXH?ttfcft*3-KfRHTOtf£fcii»t4 3 

r-'-r— MC-^vtfi, (-30,-5)cO3-T-f V/;K-f 
yi'- J s•;^. ffi$(-4.6)c03n>er<7);*.37\ ^$(-30,-5)0 
3mer<7)X37. HiS(7,50)tf)3ner<O.X3 7. iS$(-4,6) 
^S^merCOXnT. S$(6,50)<OG . GG, GGG 

KonTtt, «*(-«. -34) <93merc7)*37, ««<-3 
3,-7)tf>3nerm37\ fiI$(-6,5)<D3iner?)X37, fl 



■<»5) 



$(6, 30)<7)3nierc7).X3 7, ffiiSU , 54) £)8mer03-T -f 
y^T^v-WK {iiS(-l,-54)<508mer<7)3—f -f 

^fy^f/K fa«(-33.-7)(OT, Ctf«fti¥WM«»ft: 

[00 11] **flW#3-KfMW»ir3A»fcito&f* 
^«o^37li, 3-r -c y/itffyyt'i', H-t— 

n-KSiSfcfSft-*. GeneParser T'l£foflS3- 

<0t, (ft6) S-ffl^T.V^S, 
[00 12] 
[ft6] 



IFhex(i. j)=max 



,k=0..1 J 6 



£*=.... j-fl ln(§-) 

Ft 

k. ln(#) 



-(*6) 



CIT'f k {i6mer a i+k ,a itk n a^^^e {A, 

C, G, T> ) a«W7-*<03-F«ttfcS*lfclB* 

Nk Nk 
H=- 2 (7 i )loga(7 !i ) 

ke)A.C, G.Tl L, L 

(kti. A. C, G. TtfHvffuW Lc0l2?Jt 
SixfcJSSTi&S. GeneParser T'(i, 3- h'Hi&T) 
«HI^)^3TtaT«J:3tlr»-f4. *JM>*«(1, 
S(iJ)=£ k -iloga(fb.k/Fb) 



Fk 

[0013]$^^. <»7) x-^mtihrnmrn 

[00 14] 
[»7] 



j) fl^K^JSiSi.i ...Sj 

(i (SC8) 
[00 15] 
[«8] 



•<»7) 



CMLt^OX3TS(i,j) 



••<»8> 



;;t. f bli li, ttsieasb (bttA. c, g, 

*<?)E5ltaj-C<i»liriPPT"*4. fl&Ct»3-KfI* 
A.Lv^i'^^£0^3T^. K-J— «M r-<9*37. 7 



J:T*iUf3-l<iaWfc^3WS*«:aj-r. GeneParser 
(i» GRAILi:Ht<-JL-5M7h7-;Sffl 

[0016] -loi 3 ^ft^cOTlW&fifl&S^ 



(5) 
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[00 17] 

[ «BB**»ft L J: o h -f 4 IBII ] fufc -Ctt*- 

ii^ra^it * htivwrntmiivtzipty-cb 4 . 

O^a^+TSSSS-f AW3*r-A>>A>4. 
T\ a^£WIfflfc^T£< 4 £fc 

[00 18] 

te+JWJTli . D N AEM±t:* 4 Jlfs^oai* 

Slttft*f»4. 

[00 19] 

mnffltfRTt) h . zi-mwz x 4 =mmm i 

&ra*aB*?#3-FfWTa4*fcv>3flHifc. -e 

Mm { sEmx$)&mmz-$it>z>. imx'*>z>tit. 

«R-?#Ml4. i^iiWi. WTPscore fclfci:. 36 

I»M*ai:ov^lJ. saw*. 
[00 20] fcfctl/C. hht&xo- 

**atfJl/CttT"C*4. H2tt£Wi**;btf*yi3 

& . H 3 0±2K£ . 3-5(7)3- atfrffit <t *jT 
3-K^iTO3*ut*«fc»^fc. » FE 



XH^,toT3-K^lSi:Tffll$il^JS21. GenePa 
rser Kl^T3-KM«fcTOS*lfclI«22, GRA 
ILeJ:-»T3-Hfa«i^«ISiut««23T»*. * 
flWOP score (i, 0.8 . 0.4. 0.9T-&4. HIKtt 
A^LfcDNABM±TO«»)ffi{t*^. IS 

8E&24 * l . * ogftKcsat o zxtix ®mt 

*!UI12£:?t3„ intciott'WWHK^flJ 
ffifc J:-jT3- FfiWte^iBSft.rt:*'**. ffiliE?i|24tc 
GttS*i4. H3?li. Mrofc^FaiarffioRfcHft*) 
WC«L"CV^4*», &*(=<*<> tLhOS^AoT^ 
4. 

[002 1 ] Mz. -v y^SBtcJ: ->T . KI§E?i] 
24**** lBlb& s iE»$*i. , 0>4fi$r l 5*tS29 

HTL. *#Hf3-HiR«0«#*Sl5ei-4flSil5tJK 
tr. «*ftiS!!ai5i: , *»^3rw»Sl6tHUT, 

WWSrife**^*! Lfc*** 3- rWOiilti -f 4 . 
v!<0i:#<7)g&X37l^ &:frj£OPscore W^tt 
4. C^K'Ji, ft»X3T<i(0.8+0.4+0.9)/3 = 0.7 
T'*>4. JST.Ifi.fc r A ND£j fcof*. ^co^tcj; 
o T 3- KHi-St ^ffl S*l»4 ffl«25£ B 3 Lfc . 

zm&x'\i. ttmmxh^x. 3-m®t^mz 
hfzhvx'ii*^. 2^nb^mx'H. imuz^mn 
mrnvfttirtpfm i fcmm 3 - m®<r>mt ? 

4. COi:#cofi^^3TI±, Wxarii^lS 
Uc#Pscore <?)- s F-fe;i:-r4. i>L, ^<o^0^il^ 

OPscore $-0tLT. tf-^S. ^O^K1±, 
37l±(0.8+O.4+O.9)/3 = 0.7 T'J>4. l&TZtlZ r O 

[0 02 2] 3-3J6^*ffiTli. -5-c?)*^0ffl«29S:3 

sr»ot^4^ii*s$r3i^t, -f-o^awrife**^^ 

fc«««:3-H««^«8ii:"f4. 

7ti, ORffit|S|«K#Pscore <0- s F^fc-T4. tL, 
V * < 8tfrjfe6* *OS* 0 «^*fiO fc' i t. 3 - H 

MlSi:i i i!lLT^=5:* i -5^ii^Og^X37<i, WJL 
^oJt^jffl^TffitOP score iOtL"C, tf-^-T4. <I 
WWTtt. ft*5X37{i(0. 8+0.4+0. 9)/3 = 0.7 T* 
4. OT^^S" r H I GHESTffij fcUfcj;. 
{cJ:ot3-H^t : fii§W#4ll^27$:03t^L 

[0 02 3] 40i6<?3^raT-{i:, >?-^a^0«J*30$r3 



(6) 
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jff5 : ?i i ai7 , n^ r 5A^x^. h (Genomics, 34, page 35 
3-367. 1996)lCfc^T. JjWklHWc^ MLfcx* 

( a-mm%m ntungfem^mzufettiif 

Z0)mt* l«{4<7)SV^J0*^FEXH, Gene 
Parser, GRA I LX'bh. Z<7)b$<?)&£Z3rit* 
WRllirfWi&nPscote tth. iOWTtt. 
X3T(;iFEXH<7)Pscore fc&SOT' 0.8T'ft£>. fcl 
TMfi.£ r RULE}£j tWX. ZOUmiiZiir>X3- 

[0024] SOftOtfffiTtt, 9««30*fl 
ZtUzttLX. Pscore b*kR<F>94 T&^-J&LTfrL 
l V* 3 T Escore £ff-g-t£. «#<0^^7J:I1 
3F>\ r-*-J---"M K 77-fc7*?--»M K »it3b' 
yOd^OVvfftA>T'ftS. ^c04oS-iaTT'(i. i.d, 

Escore=PeO, ps)Pe(r, ps) •■ 
ZftfflX'FEXU, GeneParser % GRA I LOEsco 
re (i» fit -fftO.72.0. 48.0. 54T'J>I>. CLOEscore 

Escore ft Z<r>WX'\±. ft^3T(i0.8*0.9=0. 
72T»*. VATZtlZ r E D GEfij fcPf^„ ClO^ilS 

ict o -c 3- vmmtttz tihwmzm 3 l 

[0026] #*t6OV^*»-C«M<0««t«»*3 

TtKfflfc fcttlW & «HH7fc J: oTMx 3 7W 
a^A'fcWlrU *frttU*;*i£3--r ; «WU:TOl, 

cc _ (TP)CTN)-(FPXFN) 
V(PP)(PN)CAP)<AN) 

n^fflSrPlttt LT, TPfcHMtttfMHGft. TN« 

^sast. ppim&ni&m.. PNtt»tto«BSR. 

APtt3-KW**MHHR, ANtt*|a-K«WW>** 

Rfc-r*. - iscc£i?*o. *£fcjE»?ftfttf 

C' — lbic&. yy^M.^mi.zMLXit. 7t4# 

mm<r>M&mtox'$>&. 

[0028] IHffiO&JgtCfS l/Cfi, 

coE^jx-?fcfcivr&<s>a»t.* , >oa>£> 1 at-o^^ 

Oi&eoaLTli, JJE*>#£Ofl&fc:Sl»3K'3*E 
, = FN/APt. S2a^m i 5$E 2 = FP/ANC7)^ 
fe)E AV = (E,+E,) /2 ftW&aSrfc&fcSaiRlff 



a.t i:«E-f6. Escore teJUTO J: 0 izftn-f h . t 

■f. h^m-fimi^mtrca-mm^oib. 3-f 

Pscore tfpsX\ if#<7)^ -f TtypetCfcft&IB? 
*^Pe(type,ps)fc-rS. £*ll±. #^Sy*^«C^ 
f'-^A'fcifittRIftfcfMELTtK. iOWTIi. FE 
XH<0*S#O?>f 7>"a,t T'Pscore #0.8 

FEXHc9P(a,0.8) i:P(t,0.8) £ftgL-C;fc 
<. GeneParser <7)tfift<7)? 4 7>'a,d TPsco 
re #0.4 "Cft 5 A»£ Gene Parser OP (a, 0.4) t P 
(d.0.4) fctr*LT*K. SfcK. GRA I LO%ftO 
^ra^'i.t f Pscore #0.9 X'fohfrh. GRA I L 
<OP(i.0.9) fcP(t,0.9) £frgLT&<. <MC. ft* 
TO^#TOL^*o:£fc*>itJM>*4 T# 1 S.V 
rtcbtt (l.r iii.d.a.t <T>\,\filfrX'hh) . <I<9£ 
#OEscore fi, (gfc9) tfmth* 

[0025] 

[»93 

(89) 

iBio^-CJfi^*. «MfcKjrr*i 

(S< R3Tf * fc . m.V±.tf&tf®Mivm { MLX I 

to. zzx\ mmm^iwmmtwi&izK&jioZ: 

mi&:mzikib%\tizi£%e>%\\ ZZX'ii. %«?M 

?IJ, -f^^), n-K^lSOfilLS^^-CV^DNA 

r >f ffiRfltRa£*li » ( « 1 0 ) Xh h . 
[0027] 
[»10] 



(St 10) 

[002 9] iiT, ^HWfriS^sTfc^aiLfcfR 

*«H31fcff-5. Mitf. «EME5l'7 t -^<-^Tft* 

GenBank 'J'J-XIOO (1997 ^4 ^) O 5 
a'SOURCE' *<"Hoao sapiens' 0 , -ofiLh 
<0"CDS' Sr^fV^DNAffiJflOXVb'J-^ 
ibh. Ztlt>l&3-\ t ffl$f?)®£1Mtfr'>X^hDtiA 
m\-T-?X'foZ>. <(>huy&&*-&tti,Mz 
OV^TJi, -i VVuv&fflfiG'TXlk&hfrAGX'&h 
Z t jWMTCfc « OT\ C W*fr $ffitz § * ^r- ^li 



(7) 
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fit 6. pseudo, putative, OR F, alternativ 

e, predict, fusion?) o % \ \f hfrCDHOMftlg. I'CD 

s' w+cafuf. ^mm^mza-^mmt^mz 

[0 0 3 0] Ztl ^mmiWZT- 9 -t-/h32^ 
7-'-^-o(CO^-C#^ai^£-C<7)^f33$:ll 

Pscore(score) =A+ B X score 

^jsracioTjEJHsi'ir^sasEfc&^srr. dn 

KOTtftfEJK* (Rl 2) fctWU CixSrT-^^* 

X— fe h <5)C i oTtWSitfciEJIWr* 0 (Genomic 

TP . TP 



*05tC» GeneParser C7)tAh7y JxtmSlZ. G 
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